In this paper, we use satellite images, field observations and aeromagnetic data to describe major tectonic features in the central portion of the Urumieh-Dokhtar Magmatic Arc (UDMA) in Central Iran. Most of the analyzed structures such as horsetail splays, rotated blocks, positive flower structures and sedimentary basins have not been previously recognized. The NW-SE-trending Zefreh Fault is the most important dextral transpressional active lineament in the area. Maps of filtered aeromagnetic anomalies confirmed that the fault also affects the basement. Based on our field observations and cross-cutting relationships, tectonic evolution of the central part of the UDMA is interpreted in terms of two main stages:
Introduction
The Cenozoic deformation in Iran is the result of the Arabia-Eurasia convergence that culminated with their collision during the Eocene to Oligocene times (e.g. Allen et al. 2004; Agard et al. 2011; Mouthereau et al. 2012) . Late Cenozoic strike-slip tectonics and active faulting in Iran have been extensively studied in the last decades. The active strike-slip tectonics is controlled by the northward motion of the Arabian Plate with respect to Eurasia (Vernant et al. 2004) . Global Positioning System (GPS) vectors indicate a NNE motion of the Arabian Plate relative to Eurasia at a rate of about 22 ± 2 mm/yr along the 51° east longitude (Vernant et al. 2004 ). This convergence rate, between the Central Iranian Block and the central Zagros, is about 7 ± 2 mm/yr. In the N, shortening occurred at a rate of 8 ± 2 mm/yr between the Central Iranian Block and the Alborz Mountains (Vernant et al. 2004) . Slower deformation occurs in Central Iran, south of Alborz and north of the Sanandaj-Sirjan zone (SSZ) at a rate of 3 ± 2 mm/yr (Vernant et al. 2004; Jamali et al. 2010) . Allen et al. (2011) suggested that changes in the N-S Arabia-Eurasia convergence in Central Iran were partitioned via dextral faults and thrusting, similar to the situation in Zagros or Alborz. In this respect, the dextral strike-slip faulting is thought to accommodate the NW-SE orogen-parallel component of the N-S convergence (Mouthereau et al. 2012) . Thrusting that accommodates the NE-SW orogen-normal shortening was studied independently by Mouthereau (2011) in order to model the distribution of crustal thickening across the whole colli-(UDMA), with implications on the overall kinematic and tectonic framework of the Central Iran.
Geological setting

Tectonics
The UDMA is a subduction-related magmatic belt in West Central Iran, which is a part of the Zagros Orogen (Alavi 1994) (Fig. 1) . It is generally assumed that the UDMA was a magmatic arc overlying the slab of Neo-Tethyan oceanic lithosphere, which was subducted beneath the Central Iran Alavi 1994; Agard et al. 2005) . The UDMA hosts abundant Cenozoic magmatic rocks, dominantly of arc Berberian et al. 1982; Emami 2000) or island-arc type (Shahabpour 2005) . The peak volcanic activity was in Eocene (Farhoudi 1978; Berberian and King 1981; Shahabpour 2005) , with the oldest units dating back to Early Eocene time (Ypresian; c. 55-50 Ma, Emami 2000) . The arc rocks themselves comprise various intrusive and extrusive units including gabbros, diorites, granodiorites and granite bodies of different sizes and ages (e.g. Haghipour and Aghanabati 1985) and basaltic lavas, trachybasalts, ignimbrites and pyroclastic rocks (mostly tuffs and agglomerates) (Alavi 1994) (Fig. 2 ).
Lithostratigraphy
The Eocene-Miocene UDMA was emplaced into sedimentary and metasedimentary basement successions of Paleozoic and Mesozoic age. The oldest exposed rocks are dark limestones and dolomites of Cambrian, Devonian and Permian age, Mesozoic sedimentary rocks comprise limestones, shales, marls, sandstones and conglomerates. Spatially, the Paleozoic and Mesozoic basement units are exposed over the southwestern part of the Zefreh Fault, while the Eocene volcanic rocks are restricted to the northeastern side of the structure suggesting both southwestside-up offset due to thrusting on the Zefreh Fault and/ or advection and juxtaposition of blocks due to dextral strike-slip on the structure contemporaneous after the onset of the volcanism (Radfar et al. 1999 (Radfar et al. , 2002 (Fig. 2) .
In addition to the basement rocks and igneous units of the UDMA, the area was covered by marine and continental sedimentary successions during the Cenozoic. The latest marine transgression in Central Iran occurred along northeasterly depressions (a back-arc basin) where Oligocene-Miocene reefal limestones and green marls of the Qom Fm. were deposited (e.g. Berberian and King 1981; Morley et al. 2009 ). This formation rests unconformably on older units in the northern and eastern parts of the study area. During the Pliocene, conglomerates, playa-type deposits and fresh-water carbonate sediments were deposited within closed local basins. The Quaternary sediments with variable thicknesses filled major basins of the northern and southeastern sectors of the study area (Fig. 2) .
Methodology
In order to address the main objectives of this paper, a multidisciplinary approach combining structural, geo- (Zahedi and Amidi 1991; Radfar et al. 1999 Radfar et al. , 2002 .
logic, geomorphologic, and aeromagnetic data has been performed. All the original and available data were integrated into a Geographic Information System, allowing their spatial analysis.
Structural and geomorphic analysis
Fault traces were mapped in the field and analysed on satellite images with different resolutions ranging from medium to very high (Landsat ETM+, Quickbird and Google Earth) and using digital elevation models (DEM data). Based on the length and significance of the faults, they were classified into principal displacement zones and minor, secondary faults. Shear sense along the faults was inferred in the field from analysis of slickenlines and drag of beds; field measurements were plotted and principal stress directions calculated using the TectonicsFP 1.6.4 software (Reiter and Acs 1996-2011) . Also the analysis of strain partitioning for different fault kinematics on longitudinal and oblique fault sets was not an easy task.
Identifying the strike-slip component was often only possible on the basis of identifying structures associated with the strike-slip displacement (Konon 2007). In the investigated area, horsetail splays at terminations of the major faults, several rotated blocks in domino style, pull-apart basins and positive flower structures were identified. The offsets of ridges, alluvial deposits and stream channels allowed the calculation of strike-slip displacements. Slip rate has been obtained from channel offset divided by time (e.g. Noriega et al. 2006) . For estimating the slip rates of active faults, the age of the presentday tectonic configuration was considered and then the total cumulative offsets on the active fault planes were calculated. Sediment age in the study area, according to geological maps, is considered as 1.8 Ma (Pleistocene).
Interpretation of aeromagnetic data
The aeromagnetic survey data used in this study are from a total field aeromagnetic survey conducted in 1977 by collaboration between Aero Service Company and the Geological Survey of Iran. These data obtained with a flight height of 500-600 m and a nominal flight line spacing of 7500 m, were digitized, plotted and interpolated with grid points using the Geosoft program (Oasis Montaj, Version 6.4.2) to produce a total magnetic intensity (TMI) map. The aeromagnetic anomalies in the TMI map range from 39224 to 40148 nT and are characterized by both low and high frequency anomalies. The reduction to the pole (RTP) aeromagnetic data, computed from the grid of TMI data, removes the asymmetry caused by the non-vertical magnetization direction which would have been observed in a magnetic pole (Baranov 1957) . This can be a useful aid to interpretation, because asymmetric anomalies become symmetric (Cooper 1997 (Clark 1997; Gibson and Millegan 1998; Mørk et al. 2002) .
The interpretation is that a very high gradient level on an aeromagnetic map usually indicates the difference in magnetic susceptibility such as that between granite (acidic rock), andesite (intermediate rock) and basalt (basic rock); a condition called "intrabasement" (lithology variation). Abrupt variations of anomalies trending on aeromagnetic maps usually indicate vertical discontinuities (faults); a condition called "suprabasement" (basement topography). The shape of the causative body also could be considered by analyzing the contoured anomalies. In case of circular contours and vertical magnetization, the geological body may be interpreted as a volcanic plug. In case of elongated closed contours, the source of magnetic anomalies may be a dyke, whereby the direction of elongation should reflect its strike. In contrast, an elongated steep gradient without a well-defined closure may indicate subsurface faulting and displacement magnetized rocks (e.g. Dobrin 1976).
We have taken several approaches in order to delineate the subsurface structures in the area, which include analytic signal, horizontal gradient and the Euler deconvolution. The analytical signal method is a powerful technique to evaluate buried structures which cause significant linear magnetic anomalies, such as fault zones, steps and dykes. Nabighian (1972, 1974) introduced the concept of the analytic signal for magnetic interpretation and showed that its amplitude yields a bell-shaped function over each corner of a 2D body with polygonal cross section. The analytical signal, defined as the anomaly square root of the sum of squares of the horizontal (X and Y) and vertical derivatives (Z) along the orthogonal axes of the anomaly resolves the anomaly maps.
The horizontal gradient (HG) method is the simplest approach to estimate contact locations of geological bodies in deep areas (e.g. faults). The main advantage of the horizontal gradient method consists in low sensitivity to noise in the data (Phillips 1998). The calculations using the aeromagnetic dataset of TMI-RTP map were presented at an azimuth of 45°.
Euler deconvolution is a method to estimate the depth of subsurface magnetic anomalies (Reid et al. 1990 ). The Euler method has been applied to the TMI-RTP map, using a moving window of 20 × 20 km. The Euler deconvolution was carried out on the study area using the Standard Euler 3D method of the Geosoft package. The most critical parameter in the Euler deconvolution is the structural index that is introduced as a solution to depth. Three-dimensional Euler solution of the study area for a Structural Index (SI = 1) (Thompson 1982; Reid et al. 1990 ) is presented. The extension of linear clustering of Euler solutions, given as colored point, clearly defines the solution for depths that range from 1000 to 20 000 m.
Results
Fault patterns and structures associated with faults
In the central part of the UDMA, there are several dominant trends based on the distribution of major and minor faults. The fault pattern consists of major NW-SE trending longitudinal faults that are parallel to the major trend of the Zagros Orogenic Belt, N-S and E-W-trending oblique faults and NE-SW-trending transverse faults (Fig. 2 ). These faults cut across sedimentary rocks of Paleozoic age and Cenozoic magmatic rocks and, in places, Pliocene to Quaternary rocks and sediments. Along the faults, horizontal offsets of ridges, alluvial deposits, stream channels, and tectonic structures associated with the strike-slip displacement were observed (Nadimi and Konon 2012).
NW-SE-trending faults
Zefreh Fault
The Zefreh Fault (ZF) is located in the southeast termination of Kashan (Qom-Zefreh) Fault zone (Safaei et al. 2008) (Fig. 1) . The NW-SE-trending ZF is 130 km long. The ZF cuts and displaces the UDMA along its whole trace. The fault was identified from north of Natanz town to the south of Zefreh village (Fig. 2) . The dextral strike-slip component was recognized based on the analysis of fault lineations, interpretation of Landsat satellite images and displacement of Eocene volcanic and Mesozoic sedimentary rocks. Field data indicate that the fault strikes at 130-160° and dips 70-85° to the SW (Diagrams 1-3, 12-13 in Fig. 3 ). The Zefreh Fault direction abruptly changes to NNW-SSE and several branch faults extend from the major fault to the S of Golabad village (Fig. 3a) . The major branch faults include: Abbas Abad, Kacho Mesqal, Marbin Rangan, Bar Gohar and Marshenan faults. The main fault and branch faults terminate by small-and large-scale horsetail splay structures in the study area (Fig. 3a) . The stereographic projection of all collected data within the rock units is presented in Fig. 3b . The statistical analysis shows a dominant population oriented towards 130° (Fig. 3c) . The trace of the fault is easily visible as a pronounced line on field imagery, placing Eocene volcanic rocks against Mesozoic sedimentary rocks and Quaternary deposits (Fig. 4) . The displacements vary along the fault, the maximum value of dextral displacements of alluvial fan and drainage streams in the northern part of the ZF in the Natanz area were calculated as ~1.3 km with a slip rate of ~0.72 mm/yr (Fig. 5a ). Also, an alluvial fan formed in Rendvan Basin in the southern part of the fault to the N of Zefreh village (the Rendvan Basin is 12 km long and 2 km wide and is located along the Zefreh Fault and its branches; Fig. 2 ). Displacement of drainages has been calculated as 2.6 km with ~1.4 mm/yr slip rate (Fig. 5b) . Normal dip-slip and dextral strike-slip components were recognized based on fault slickenline lineations along the faults in Triassic rock units (Fig. 6 ). Along the fault, evidence for dextral strike-slip transpressional movement was also observed (e.g. positive flower structures of different dimensions). The best examples of these structures are near Natanz town (Fig. 7) . The Natanz positive flower structure is located to the S of Natanz, between the Zefreh and branch faults. Mesozoic rock units were here uplifted and thrust onto Cenozoic assemblage. The structure consists of tectonic slices bordered by several NW-SE-trending thrusts and reverse faults. The sense of movements along the Zefreh and branch faults suggests that the structure formed during simultaneous strike-slip and contraction (Fig. 7a-b) .
South Ardestan Fault
The South Ardestan Fault (SAF) is separated from the Kashan Fault zone north of Natanz town and extends to Nain Basin. The NW-SE-trending SAF is ~120 km long and it forms the western border of the Ardestan Basin (Fig.  2) . Dextral strike-slip component of movement was recognized based on the fault lineations along the fault plane.
Field data and interpretation of the Landsat satellite images indicate that the fault strikes 120-130° and dips 80-90° to the SW (Diagrams 4-5, 9 in Fig. 3 ). In the middle part of the SAF, the main fault exhibits dextral strike-slip kinematics with small reverse component (Fig. 8a-b) .
There is a mountain range made up of Eocene magmatic rocks, which is located between the SAF and a branch fault sub-parallel to it. Kinematic indicators and slickensides along the boundary faults show a dextral component of slip. Position of the minor faults with respect to the boundary faults, the dextral strike-slip kinematics and displacement of rock units also indicate a counter-clockwise rotation around vertical axis for the fault-bounded blocks (Fig. 8c) .
Marbin Rangan Fault
The NW-SE-trending Marbin Rangan Fault (MBRF) is 60 km long and forms the eastern branch of the Zefreh Fault (Fig. 2) . The fault is linear, cuts bedrock along its entire length and has uplifted Late Eocene to Early Miocene gran- ites and diorites. Dextral strike-slip and reverse components of movements were recognized based on fault lineations along the fault. Field observations indicate that the fault strikes at 320-345° and dips 70-75° to the NE (Diagram 10 in Fig. 3 ). Numerous streams and rivers show evidence for dextral offset along the MBRF. Offset is variable, ranging from 30 m for minor streams to hundreds of meters for larger drainages (Fig. 9a-b) . The largest river has ~600 m offset (Fig. 9a) . The slip rate measured along the fault plane is ~0.33 mm/yr. The fault zone also cuts Miocene granite and granodiorite units, which indicate dextral strike-slip kinematics inferred from the slickenlines (Fig. 9c-e ).
E-W-trending faults
Kacho Mesqal Fault
The Kacho Mesqal Fault (KMF) with a length of 75 km is the longest of the E-W oriented fault set. This fault is transpressional with reverse and dextral strike-slip components of movement. The fault is linked to the ZF east of Golabad village and the fault trend changes from 120° in the western part to 90-95° near the eastern fault termination (Fig. 2) . The fault propagates through mountain areas in the UDMA and extends towards southeast Ardestan. Dextral transpressive faulting was recognized based on slickenlines along the fault plane (Diagrams 6 and 8 in Fig. 3 and Fig. 10a ). The KMF cuts Eocene andesite rocks in the W and juxtaposes Miocene andesitic lavas with Eocene andesites near the Astaneh village. To the E of Astaneh village, the fault passes an alluvial plain and forms the boundary between andesite rock units and the plain in the Kacho Mesqal village.
Bar Gohar Fault
The E-W-trending Bar Gohar Fault (GBF), with 20 km length, has a curved shape. The fault trend changes from 80-90° in the western part to 75° near its eastern termination (Fig. 2) . The western extremity of the fault is linked to the ZF. Dextral components were recognized based on slickenlines (Diagram 11 in Figs 3 and 10b-d). Bar Gohar Fault exposed Upper Eocene dacite and rhyodacite. The fault cuts through Miocene granites and granodiorites in the Bar Gohar village and finally reaches the MBRF (Fig. 2) . 
Marshenan Fault
The 45 km-long, E-W-trending Marshenan Fault is linked to the ZF near its western termination. Field data and interpretation of the Landsat satellite images indicate that the fault strikes at 90-105° and dips 40-50° to the SSW (Fig. 2) . Dextral strike-slip and normal components of movements were identified from slickenline lineations (Diagram 14 in Fig. 3 and Fig. 10e-f ). 
NNW-SSE trending faults 4.4.1. Abbas Abad Fault
The NNW-SSE-trending Abbas Abad Fault is 60 km long, and forms the western border of the Abbas Abad Basin (Fig. 2) . The northern termination of the fault joins the ZF. Dextral strike-slip and normal dip-slip components were recognized based on analysis of fault slickenlines. Field data and interpretation of the Landsat satellite images indicate that the fault strikes at 345-360° and dips 75-80° to the ENE (Diagrams 7, 15-16 in Fig. 3 and Fig. 11b-c) . The middle part of AAF with 22 km length is covered by Quaternary alluvial deposits (Fig. 2) . Extensional conditions in this part could have had an important role in the formation and evolution of the Abbas Abad Basin. The Abbas Abad Basin is 20 km long and 10 km wide with its axis elongated in the NNW-SSE direction. The basin becomes wider from north to south and is controlled by active dextral strike-slip faults. The basin is a typical wedge-shaped depression extended between the Zefreh and Abbas Abad faults. The lowest elevation of the basin is at 2000 m above sea level, whereas volcanic mountain ridges at its eastern and sedimentary mountain ridges at the western margin reach elevations of 2500 and 2200 m, respectively (Fig. 2) . Several Quaternary alluvial fans developed towards the Abbas Abad Basin. The fault trace is visible as a pronounced lineation on Landsat ETM+ imagery along the Rangan River. Quaternary alluvial fans have been sharply truncated along the fault (Fig. 11a) . 
Analysis of aeromagnetic data and filtered magnetic maps
TMI-RTP map
The TMI map (Fig. 12a) , in the study area shows one large dominant magnetic anomaly. This is an elongated feature with NW-SE orientation located in the central part of the study area, having a strike of 300-330° and a length of more than 120 km. It was interpreted as a major fault because its boundaries are sharply terminated, and it coincides with the Zefreh Fault. The TMI map clearly reflects the basic geology of the study area. The RTP is a filtering technique used to align the peaks and gradients of magnetic anomalies directly over their sources. The TMI-RTP map (Fig. 12b) shows that due to elimination of the inclination and their declination of the magnetic field at this area, the anomalies become larger and they center over their respective causative bodies to some extent. In addition, the magnetic gradients are rendered more intense and steeper, the anomalies reliefs increase, giving rise to a higher resolution in the lithologic and structural inferences encountered. Several zones with high and low magnetic values are present, the magnetic highs being separated from magnetic lows by steep gradients. The elongations of magnetic anomalies at the center of the area indicate that it is structurally controlled by a fault with a major axis in the NW-SE direction. Figure 13 with analytical signal map of the study region reflects similar trends observed in total magnetic intensity map, which suggests that the magnetic basement occurs at a shallow depth. The trends apparent from the analytic signal (amplitudes) are shown in Fig. 13 , which shows broadly two magnetic high trends running NW-SE and NE-SW and some minor trends like N-S and E-W.
Analytic signal
Horizontal gradient
The horizontal gradient map shows major anomalies in NW-SE directions (Fig. 14a) . These correspond to a structural complexity determined by faults within the basement that are shown by contact zone with a large magnetic susceptibility difference.
Euler deconvolution
The Euler solution map has deep contacts in the study area (Fig. 14b) . Most of the Euler solutions in the eastern part show a rather shallow depth of c. 1000-4000 m. The deep areas in the W part of the area are not uniform. In the NW part, the solutions are situated at a high depth of c. 6000 to 10 000 m, and in the SW part the solutions are situated at a shallow depth with an increasing depth trend. In the center of the area, Euler plots also show non-uniform depth distribution from shallow to high depths. The average depth for the main trend in the study area (NW-SE) was estimated at ~8 km. 
Seismicity
The analysis of seismicity in Iran reveals that large earthquakes (>Mw 6.5) usually occur in the northern part of the country, while low-magnitude seismicity is prevalent in Zagros, suggesting that most of the strain in this area is aseismic (Masson et al. 2007 ). Distribution of both historically and instrumentally recorded earthquakes indicates that the Ardestan region is a seismically active tectonic zone, but with low-magnitude seismicity (<Mw 5; data from 1963 to 2015). An analysis of earthquake focal mechanisms (for >Mw 5) reveals dextral-oblique thrusting along the N termination of Kashan Fault zone (Babaahmadi et al. 2010; Allen et al. 2011) .
Most of the seismic activity is located in the western part of the area. A significant seismic activity around the N and S termination of the ZF was observed. The earliest recorded earthquake in this region dates back to year 1344, which took place near the southern tip of the fault (Ambraseys and Melville 1982; Fig. 15) .
In order to determine the geometry of ZF at depth, we plotted three different cross-sections perpendicular to the major tectonic structures in this area. The depths of these 627 events range from 1 to 36 km. Cross-section in the northern part of the ZF shows the earthquakes to have a depth of 30 km. The central and southern parts of the ZF have less than 15 km depth (Fig. 15) . Figure 16a shows two sets of contact locations resulting from the analysis of the aeromagnetic map filtered by horizontal gradient and analytical signal methods (here combined as a color composite image). Dark points denote estimated locations of contacts according to the horizontal gradient method in the subsurface, and light points show the estimated locations of contacts according to the analytical signal method at surface or very shallow depth. The extracted lineaments in Fig. 2 and inferred aeromagnetic lineaments in Fig. 16a were investigated and the main lineament was observed in the study area, with the major orientations of the lineament sets in NW-SE and minor sets in NE-SW and E-W directions. General coincidence of lineament trends was observed in the study area which means that these lineaments reflect real continuous fractures in depth (Fig. 16b) .
Discussion
Zefreh Fault as a basement fault
The NW-SE set of fractures are present in central part of the study area. This set is interpreted as transpressional fractures as they parallel faults like Zefreh and South Ardestan, which cross the study area in a NW-SE direction with more than 100 km length (Fig. 16a) . In addition to the main fault, some of its branches can be considered as basement faults. Several faults inferred from aeromagnetic anomalies turn to a NE-SW direction. This set is interpreted as transtensional fractures. Some other minor lineaments are the N-S and E-W sets that accommodated dextral strike-slip movement.
Based on the above, the Zefreh Fault can be considered as one of the major tectonic structures in the study area, whose effects continue from surface to the basement. The anomalies map clearly reflects the igneous rock units of the UDMA that were interpreted as major faults because their boundaries are sharply terminated, and coincide with the Zefreh Fault. The analytic signal filtering and field observations helped to identify fault orientations at shallow depths. The horizontal gradient filters and earthquake data has allowed us to reveal the structural complexity of the area with faults at greater depths within the basement. According to the Euler deconvolution method (Fig. 14b) and subsurface data (Fig. 16a) , the Zefreh Fault has also variable dip at depth. This stage is correlated with final convergence and onset of collision of the Arabian and Eurasian plates after Eocene-Oligocene. Crustal thickening and thrusting of numerous tectonic slices are the main phenomena that have formed at this shortening stage (e.g. Paul et al. 2006; Nadimi and Konon 2012; Nadimi 2015) and Central Basin (Morley et al. 2009 ). Paul et al. (2006) suggested that the structures in the SSZ developed not only in result of thin-skinned tectonics but also from thick-skinned tectonics affecting the basement of the zone. Gravity and seismological data point to the occurrence of a crustal-scale fault connected with the Main Zagros Thrust. During this event, the oldest rock units were also exhumed to shallower crustal levels as a consequence of thrust movements (e.g. Vernant et al. 2004; Paul et al. 2006) . Morley et al (2009) suggested that the Central Basin, Zagros and Alborz Mountains all indicate this widespread crustal shortening and that uplift of the Central Basin from approximately sea level to 900-1000 m occurred during the middle or late Miocene, after deposition of the marine Qom Fm.
(2) From the beginning of late Pliocene to Quaternary, a change in the convergence of the Arabian and Eurasian plates resulted in fault reactivation and strikeslip faulting. Sedimentary basins, horsetail splays, rotated blocks and flower structures are the main observed structures of this stage. Positive flower structures of different scales (SE Natanz) formed during this deformation. The dextral transpressional deformation is interpreted to form a linked system of anastomosing NW-SE-trending faults. Transpressional deformation also formed thrusts with E-W to WNW-ESE orientations and dextral offsets on NW-SE to NNW-SSE- trending faults (Figs 4, 9) . The deformation correlates with N-S to NNE-SSW-oriented maximum horizontal stress direction. This late deformation also affected Quaternary deposits and alluvial fans.
Conclusions
Satellite images, digital elevation models and surface field observations imply that in the W part of the Central Iran, fault patterns consist of major NW-SE, NE-SW, N-S and E-W trends. The Zefreh Fault is the major identified lineament in the study area with a NW-SE direction and a major dextral transpressional kinematics. Several branch faults originated in the UDMA from the Zefreh Fault.
1) The dextral transpression also formed horsetail splay structures at the southeastern termination of the Zefreh Fault, rotated blocks (domino style) of different sizes and with contrasting sense of rotation about vertical axis, positive flower structures in the southeast of Natanz town and sedimentary basins in southern part of the study area.
2) The interpretation of the aeromagnetic map in the study area and application of selected filtering methods to the aeromagnetic data confirmed the Zefreh Fault as the major tectonic lineament affecting the basement in the study area.
3) The presence and distribution of earthquakes indicates that this part of UDMA is still tectonically active. Dissecting of Quaternary deposits and offsets of drainages and rivers confirms the activity of the faults during Quaternary time. Tectonic evolution of the study area is generally interpreted in terms of two main stages: (1) a contractional stage involving formation of major thrusts during shortening and exhumation of the older rocks in the UDMA and adjacent areas after Eocene-Oligocene, and (2) a transpressional stage, resulting from a change in shortening direction during the Arabian-Eurasian Plate convergence after Pliocene. The latter stage is recorded by strike-slip movements along faults in the study area.
